SUMMARY The nature of the neurological and mental disabilities resulting from severe head injuries are analysed in 150 patients. Mental handicap contributed more significantly to overall social disability than did neurological deficits. This social handicap is readily described by the Glasgow Outcome Scale, an extended version of which is described and compared with alternatives. Comments are made about the quality oflife in disabled survivors.
Some of the patients who now survive severe head injury due to intensive therapy in the acute stage make a satisfactory recovery. Others are left with sequelae which range from the inconvenient to those which render the patient totally dependent. Many of these survivors are young and they face many years of disability, which commonly affects both mental and physical function. Although the separate components of handicap after brain damage have frequently been described, particularly those which can be measured by psychometric tests, what matters to the patient is the net effect of all his separate disabilities on his functioning as a person, which includes the extent of his dependency on others. This may be termed the overall social outcome, and it is often described in poorly defined terms such as: "good," "fair," "6poor,..".acceptable,"' "practical," "worthwhile,"' or "tolerable"-the last two involving value judgements about the quality of life.
Some years ago we devised a simple scale for describing overall social outcome,1 mainly in order to facilitate two multicentre studies on outcome from coma due to structural brain damage. One of these dealt with severe head injury,2 the other with coma due to non-traumatic conditions;3 the purpose of both was to evolve a system of predicting outcome six months after the ictus. The need was for a limited set of outcomes which had to be sufficiently clearly defined to be used reliably by observers in several centres, some of whom were in different countries.
Subsequently, a leading American neurosurgeon suggested that the Glasgow Outcome Scale should be adopted world-wide for reporting series of severely head injured patients, at least for a period of five years, in order to facilitate comparison between different studies. 4 In the event most recent publications reporting recovery after head injury from North America and Europe have used this scale, and the multicentre studies of severe head injury and of ruptured aneurysm recently initiated in the USA by the NINCDS require participants to classify survivors on the Glasgow scale.
It is timely therefore to review the practical application of the scale, to compare it with alternative systems of assessing outcome, and to describe the components of physical and mental disability in patients who reach the various points on the scale. This paper discusses these matters by reference to a series of severely head injured patients who were prospectively studied during their recovery. It also proposes sub-division of the original scale to allow more sensitive measures of recovery in patients who regain consciousness.
THE ORIGINAL GLASGOW OUTCOME SCALE
The scale proposed four outcome categories for surviving patients as follows: (a) Vegetative state: This was defined by Jennett 
Patients and methods
Characteristics of the patients A data bank of over 1000 severely head injured patients from three countries has been accumulated prospectively B Jennett, J Snoek, M R Bond, and N Brooks in Glasgow over the last ten years. The minimum severity of injury was a period of coma of at least six hours (coma is defined as not opening the eyes, not obeying commands, not uttering understandable words). Post-traumatic amnesia (PTA) in survivors was at least two days, and in 94% exceeded a week. Many initial features of the patients in each of the three countries were similar, as were the mortality rates (about 50%) and the distribution of outcomes on the Glasgow scale six months after injury (2:6).
For a more detailed analysis of disability a series of 150 conscious adult survivors in Glasgow were called to a special clinic for the purpose of this study, at least one year after injury (range 1-14 years, mean 5-2, SD 2 6), where they were assessed by a neurologist (JS). These patients had a similar distribution of outcome categories six months after injury as the remaining Glasgow cases, and as the cases from other centres (table 1). Their mean age was 28 years, 44 % being under 20 years and 5 % over 60 years; males predominated (5:1). PTA was over 28 days in 61 %, 15-28 days in 9 % and 2-14 days in 30%. An acute intracranial haematoma had been evacuated in 52 % of these patients. survivors six months after severe head injury. injury more often had neurophysical sequelae; as expected they more often developed epilepsy and fewer of them had ataxia. Although those survivors who had had a haematoma more often had dysphasia than other patients, fewer of them had hemiparesis; after head injury hemiparesis is probably quite frequently due to damage to deep central white matter rather than to cortical and subcortical lesions. In about half the patients with epilepsy there was no hemiparesis, dysphasia or hemianopia. The most commonly affected cranial nerve was the optic (13 % of all survivors); 9 % had one or more of Disorders of verbal intellect were found to be relatively infrequent, while disorders of learning and memory, and of performance intelligence were found to be severe and persistent; these findings are in accord with several psychological studies of severe head injury. [20] [21] [22] [23] [24] [25] [26] Although some neurophysical deficit (including epilepsy) occurred in three-quarters of the patients, mental handicap was judged by the examining neurologist to be more significant than physical sequelae in contributing to the overall disability in over half the cases; physical features were more significant in less than 30 % (table 8) . This dominance Realistic versus optimistic or pessimistic assessment It is, however, possible to exaggerate or to underestimate the effect which the injury has had on the patient's life-style, unless relatives or close associates are also interviewed-both to corroborate the patient's account of his present state, and in order to assess his pre-traumatic state as a basis for comparison. Many patients who suffer head injury prove to have been psychosocially maladjusted before injury ;29 if this is not appreciated then socially deviant behaviour afterwards may be mistakenly ascribed to brain damage. Sometimes a patient was just able to cope with life before injury (for example a chronic alcoholic in remission), but the additional insult of the head injury tips the balance, and he either begins to drink again, or else becomes dependent socially. On the other hand, disability may be underestimated when a patient makes light of his deficits, usually because of lack of insight; it can also occur when a patient claims to have returned to work, and independent enquiries are made as to what he is in fact doing there.
Social markers such as return to home or to work, can frequently be misleading-in either direction. Severely disabled patients may be at home rather than in institutions, because of exceptional family efforts. Moderately disabled patients, on the contrary, may be in hospital because of deprived home circumstances. On the other hand disabled patients may be in their previous jobs because it happens that their particular work and their disability makes this possible; for example, we had a shepherd who was almost completely aphasic, but because he could still whistle to his dog he had resumed work. Sometimes employers are unusually tolerant of the inadequacies 291 of a former staff member, at least for a time and particularly if he has long service and has managerial or supervisory status. Such a patient may claim to be back at work, when in truth he is being covered or cushioned to a considerable extent. On the other hand, patients who have made a good recovery may not return to work, for a variety of personal or socioeconomic reasons. For these reasons classification of outcome which rely too much on whether or not a patient is in care or at home, or has returned to work or not, may be misleading in a number of cases.
Another source of bias in assessing overall outcome derives from judging this in the light of the known severity of the injury. The comment may be made that the patient has made a good recovery "considering how bad he was". This is especially likely to occur when outcome is judged by those who were responsible for the early management. It must be remembered that the patient and the family judges the outcome by comparison with the pretraumatic state. In the early months, however, the family may share the optimism of members of the therapeutic team (with whom they share the memory of how bad the patient initially was) and may thus tend to over-estimate the degree of recovery. During the stage of relatively rapid improvement a month or so after injury assessment may prove to include an element of expectation or prediction ( (5) Present satisfaction and future prospects are difficult to measure, and depend to some extent on pre-traumatic personality. Some patients seem to have such blunted insight that they may not seem to suffer; others are only too well aware of their plight and are frustrated by their limitations. It is unfeeling to pretend that the initial satisfaction at achieving certain milestones of recovery will be lasting, if the recovery is arrested far short of that patient's previous performance. Doctors need to guard against glib judgements such as "practical or worthwhile recovery," which often prove to be euphemisms for severe disability. Similarly it is doubtful whether outcome scales that have many subdivisions within the category that we have termed severe disability, are helpful in reflecting the true degree of disability. Thus the eleven point scale of Roberts'7 recognised severe and profound disability as well as total dependence, and then subdivided the latter into four more categories. This may be of some use in indicating the amount of physical support required on an hour to hour basis, but in terms of survival over many years it does not seem to us useful to have as many subdivisions.
More important is to recognise the burden borne by the families of patients who do become independent, but who have serious mental deficits, particularly of personality. Such patients may seem to be functioning at a satisfactory level when compared with the population in general, even on formal psychological tests-but their relatives and close friends know that they are changed persons. Previously quiet and kind, they may now be talkative and tactless, liable to outbursts of temper, forgetful and irritable. This is much harder for relatives to bear than hemiplegia or even paraplegia-and it is unfair to draw comparisons with severe physical disability and the courage and resourcefulness with which it is dealt with by patients and their families. After brain damage the ability to cope and to adapt is affected, as part of the disability, whilst the nature of the mental disability is more likely to cause exasperation than to provoke pity or to elicit sympathy.
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